Purpose To determine the prevalence and clinical characteristics of external ocular infections caused by methicillin-resistant Staphylococcus aureus (MRSA) in an ophthalmic hospital in the UK. Methods A retrospective analysis of the case notes of patients who had culture proven external ocular Staphylococcal infections during a 44-month period was undertaken. Results There were a total of 548 external eye infections caused by Staphylococcus aureus. Of these, 17 (3%) were MRSA positive. The most common presentation was conjunctivitis seen in six patients. All MRSA isolates were sensitive to chloramphenicol. Ofloxacin resistance was observed in all isolates from patients over the age of 50 years. All patients had an underlying history of either an ocular surface disease, malignancy, or a debilitating medical illness. Conclusions MRSA is as yet an infrequent cause of external ocular infections. Patients typically have underlying ocular risk factors and/or are medically debilitated. Different strains infect young and old age groups with characteristic antimicrobial sensitivity. This study highlights the need for more work to establish the role of MRSA commensals and ocular infections.
Introduction
The term methicillin-resistant Staphylococcus aureus (MRSA) was originally used to describe Staphylococcus aureus resistant to methicillin. As methicillin is rarely used in testing laboratories nowadays, the term is now used to describe strains of S. aureus resistant to all b-lactam antimicrobials.
As a result of its multiple drug resistance and its increasing prevalence, MRSA is a serious cause of morbidity and mortality worldwide. 1 Outbreaks of infections have posed difficult challenges for those involved in infection control. Certain hospitals and indeed countries have adopted very robust measures to control the spread of MRSA, the so-called 'search and destroy' policies, whereas others have realised the limitations of the resources available to tackle the problem and have adopted less stringent controls. 2 Much has been written on the subject of MRSA and its epidemiology, 3 but until recently, there has been a paucity of information relating MRSA to eye disease. We wished to determine the prevalence and clinical characteristics of external eye infections by MRSA in a large British eye unit. In addition, we aimed to establish the underlying antimicrobial sensitivities of the MRSA strains and any associated patient characteristics.
Patients and methods
Using a microbiological database, patients who had MRSA cultured from either a conjunctival swab or a corneal scrape were identified and had their case notes examined retrospectively. We used the same database to determine if screening for MRSA in nonocular sites had been carried out in these patients. We defined the term external ocular infections to include the following structures: the ocular surface, the nasolacrimal system, eyelids, and any conjunctiva in 'empty' sockets. The corneal scrapes that were performed used a 21-gauge needle which was then inoculated onto a chocolate and blood agar culture plate, agar blobs for enrichment, and a glass slide for Gram staining in accordance with local protocols. 4 The conjunctival swabs used were charcoal agar swabs. Sensitivity testing was performed in accordance to the British Society for Antimicrobials Chemotherapy (BSAC) guidelines. 5 The cultures that were positive for bacteria were graded in terms of the intensity of their growth: heavy ( þ þ þ ), moderate ( þ þ ), light ( þ ), and scanty ( þ /À). In several cases, there was growth of more than one organism, and we defined MRSA as a commensal when the growth of the significant pathogen was 2 or 3 ' þ 's greater than MRSA on the scale described above.
Results
There were 548 external ocular infections caused by S. aureus over a 44-month period (1997À2001), of which 17 (3%) of the isolates were MRSA. The clinical details of the patients and antimicrobial sensitivities of the isolates are summarised in Table 1 . The types of infections were as follows: conjunctivitis (six patients), keratitis (four patients), dacrocystitis (three patients), conjunctival socket infection (three patients), and one patient had a plomb abscess following retinal detachment surgery. In all, 13 patients were over 65 years and the other three under 25 years of age.
All patients had one or a combination of the following: malignancy, an underlying systemic debilitating disease, and a pre-existing history of an ocular surface disorder. Only five of the 17 patients were screened for evidence of MRSA in nonocular sites. This was positive in one patient.
All the MRSA isolates were sensitive to gentamicin and chloramphenicol. Only two of the isolates were sensitive to ofloxacin, both of which were in the younger age group.
Discussion
The majority of previous studies on MRSA ocular infections are from the USA and Japan and have been in the form of individual case reports, case series with small numbers, or descriptions of ocular infections within a part of an outbreak of MRSA (see Table 2 ). Recently, two centres from Japan have published more comprehensive work in this field looking at several aspects of MRSA ocular infections. 6, 7 Interesting comparisons of the cases in our study and that of previous work can be made.
Our study showed that MRSA external ocular infections were uncommon, representing only 3% of all the S. aureus external ocular infections. In Japan, Fukuda et al 7 demonstrated that of 115 S. aureus isolates from patients with bacterial conjunctivitis, 74 (64%) were
MRSA. An earlier study, also from Japan, put this figure at 25% but included all ocular infections and not just conjunctivitis. 8 This illustrates the marked variation in the prevalence of MRSA ocular infections geographically and at different time points.
The type of infections described in previous studies are broadly the same, with conjunctivitis and keratitis the most common manifestations. The cases of keratitis we observed consisted of a minimal superficial defect with an associated subepithelial infiltrate and was nondestructive. Only in one case (patient no. 4) was there a frank ulcer and this was associated with marked superficial punctate erosions. Adenovirus was also cocultured and the infection healed without any serious sequelae with chloramphenicol treatment. These findings are similar to the majority of cases observed in a large series of MRSA and methicillin-resistant Staphylococcal epidermidis ocular surface infections. 6 The authors proposed a four level grading system for the methicillinresistant keratitis, one being the mildest referring only to carriers and four for destructive keratitis leading to perforation. Three of the cases of isolated conjunctivitis in our series were noted to have a purulent discharge. There were no real or pseudomembranes reported on examination. In one case (patient no. 10), there were prominent papillae but this was likely to be secondary to atopic eye disease. The dacrocystitis in this series presented with an inflamed nasolacrimal swelling and discharge in two cases although this was only described as purulent in one case (patient no. 14). The same patient also had a delayed response to treatment presumably due to repeated infections. Thus, from our review, we could not establish any clear and specific signs on examination that indicated that the ocular infections were caused by MRSA.
Several patients in the above study who suffered from Stevens-Johnson syndrome and ocular cicatricial pemphigoid were considered to be 'ocular immunocompromised hosts.' Pre-existing ocular surface disease was seen in 10 of our patients, and dry eyes was the most common finding. This is not surprising as ocular surface disease is a significant risk factor for microbial keratitis. 9 In our study, the spectrum of antibiotic sensitivity broadly fell into two groups: that seen in young and old patients. The strains affecting older patients were resistant to ofloxacin unlike two out of the three younger patients (patient nos. 9 and 10 in Table 1 ). The reasons behind this are not clear. All our cases were treated successfully and this was in part due to the universal efficacy of chloramphenicol, which was the most commonly used first-line topical antibiotic for external eye infections. The success of chloramphenicol as an effective agent against MRSA in the UK may be due to its 12 this fortunately has not yet been reported in MRSA ocular infections. Vancomycin has been used frequently with success, although in rare instances in-house preparations of higher strength 5% vancomycin were required. 6 Underlying medical problems are a common finding in several studies including ours where respiratory, malignant, and cerebrovascular disease was prominent. Fukuda et al 7 reported MRSA conjunctival commensals to be three times higher in chronically bedridden patients and 1.5 times greater in patients with anaemia, malignancy, and liver dysfunction when compared with normals. 7 The high incidence of chronic systemic illness may simply be a reflection that these patients require care in a nursing home or repeated admissions to hospital wards where MRSA colonisation is endemic. This is illustrated by Brennen and Muder 13 who described episodes of conjunctivitis in a long-term care facility where the majority of patients had severe neurological impairment and where seven of the 19 patients were colonised with MRSA in nonocular sites. Four of our patients were nursing home residents of whom only one was screened for MRSA and was negative.
While the majority of the cases described in this study are predominantly primary MRSA infections, some had occurred postoperatively (patient nos. 7, 16 and 17). It is reassuring that during the period of this study no cases 14-17 One of these cases was MRSA positive in the nares and had a past history of MRSA postoperative wound infection of the abdomen.
14 In our own series, only five patients were screened for nonocular MRSA colonisation of which one was positive. This low rate of swabbing nonocular sites was due to the fact that many of the infections resolved quickly and patients were discharged following treatment in the eye casualty or outpatients before any microbiological results were made available.
MRSA is a significant cause of postoperative morbidity, particularly in patients who have undergone vascular procedures. 18 There has been much debate on how to tackle the problem. In addition to infection control of outbreaks, screening to rule out MRSA colonisation also needs to be considered. However, issues such as cost effectiveness and staff screening make providing straightforward guidelines difficult, especially in hospital wards where MRSA is now endemic. The British working party on the control of MRSA has provided guidelines but these offer flexibility by allowing individual hospitals to interpret these guidelines in the context of the local situation. 3 Our own unit screens preoperative patients who are resident in long-term care facilities or who have been in hospital as an in-patient up to 6 months prior to surgery. However, policies vary widely in specialist ophthalmic units in the UK (personal communication). From a review of our database it was clear that there were several cases where MRSA must have been an ocular commensal. There have been several previous studies investigating bacterial flora on clinically healthy conjunctivas preoperatively. 7, 19, 20 These studies have found high rates of positive bacterial growth particularly Gram-positive cocci. More specifically, the rates for MRSA vary. Kato and Hayasaka 20 report 13/978 (1.33%) eyes swabbed preoperatively grew MRSA compared with 6.58% of eyes in Fukuda's study of 1000 asymptomatic eyes.
However, several important unanswered questions remain. Firstly, what is the risk of MRSA colonisation leading to ocular infection, be it primary or postoperative? Does MRSA colonisation in nonocular sites increase the risk of colonisation within the conjunctiva? What are the implications for preoperative screening in an ophthalmic setting?
In summary, to the best of our knowledge, this is the first case series describing MRSA external ocular infections in the UK. We conclude that MRSA is an infrequent cause of external ocular infections in the UK and currently infections are readily treated in most instances with topical chloramphenicol. However, resistance to ofloxacin is widespread. Comparisons with other work show similarities in terms of the type of patients prone to MRSA infections, but there are clear geographic differences in the spectrum of sensitivity and severity of ocular surface MRSA infections that have been reported. This study also highlights the need for further work to determine the relationship between MRSA colonisation and ocular infections. This will assist in formulating guidelines for the screening of patients before ocular surgery.
